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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce errors between 
a proper exposure level and an exposure level of a 
photographed image. 

SOLUTION: An exposure control value arithmetic 
section 201 calculates proper exposure level, based on 
luminance of the object detected by a photometry 
section 3, and the opening amount of an aperture 12 and 
the exposure time of a CCD 10 are controlled, based on 
the proper exppsure level to conduct photographing. 
Image data outputted from the CCD 10 are stored in an 
image memory 18, and an exposure level arithmetic 
section 202 calculates the exposure level of a 
photographed image using the image data, and a 
correction gain arithmetic section 203 calculates the gain 
for correcting the exposure level of the photographed image to a proper exposure level. Then 
a level correction section 19 amplifies the image data by a correction gain for correcting the 
level. Error with respect to proper exposure level is reduced by correcting the exposure level 
of the photographed image through image processing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image pick-up equipment which carries out photo 
electric conversion of the photographic subject light figure to a picture signal, and incorporates it. 
[0002] 

[Description of the Prior Art] Drawing 10 is drawing showing the fundamental block configuration of 
the digital camera equipped with conventional image pick-up equipment. 

[0003] In the conventional digital camera 100, if release is directed with the shutter carbon button 103 
The diaphragm 105 (by a diagram, it is drawing out of the expedient top of a plot, and the lens.) which 
the brightness Bv of a photographic subject was detected by the photometry section 102 equipped with 
the TTL (through-the-lens) photometry component, and was established in the taking lens 104 by the 
control section 101 based on this detection result The drawing value Av and the exposure time Tv (time 
amount equivalent to shutter speed) of CCD (Charge Coupled Device) 106 which is an image sensor are 
set up. After diaphragm 105 extracts based on this drawing value Av and being set as the predetermined 
amount of openings by the mechanical component 110, only the time amount by which CCD 106 is 
equivalent to the exposure time Tv with the timing control section 1 1 1 is driven, and exposure control 
(photography) is performed. And after image pick-up actuation of CCD 106 is completed, stored charge 
(pixel signal) is read from CCD 106 concerned, and it is changed into a digital signal with A/D converter 
107, and after predetermined image processings, such as a white balance and gamma amendment, are 
further performed in the image-processing section 108, it is recorded on the memory card 109 which is a 
record medium. 

[0004] that is, in the conventional digital camera 100, it is recorded on a memory card 109 that the level 
(exposure level) of the picture signal picturized by CCD 106 is changed on the whole by the image 
processing, without adjusting the relative level between the pixels of a certain thing (that is, the 
luminance distribution picturized by CCD 106 holding - having). 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the digital camera using a TTL photometry 
component, the exposure level of the image pick-up image outputted by error factors, such as a 
photometry error of a TTL photometry component, an error of throttling control, and an error of 
exposure control of CCD, from CCD was not in agreement with ideal exposure level, and though 
minute, it has produced the error. Therefore, an image pick-up image serves as overexposure or an 
exposure undershirt correctly to ideal exposure level. Then, generally the error characteristics of above- 
mentioned exposure level are conventionally measured beforehand for every camera, it memorizes in 
memory etc., and reducing the error of exposure level is performed by amending an exposure control 
value based on the error characteristics concerned at the time of photography. 
[0006] However, in order that the error characteristics set up for every camera may equalize the 
variation in the error of the exposure level produced in repeat photography, even if it amends each 
exposure control value set up for every photography with error characteristics, few errors based on the 
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solid-state difference of a camera will remain. 

[0007] Moreover, although the error characteristics of the camera concerned will be determined by the 
type from which a camera body and a taking lens are combined with arbitration and which a camera 
consists of like a single-lens reflex camera only after the error factor produced in a camera body side and 
the error factor produced in a taking-lens side combine Since it is difficult to measure error 
characteristics about all combination beforehand and is not realistic, determining error characteristics 
according to a camera body, that of a taking lens, and combination is not performed. 
[0008] Although error characteristics are not beforehand measured in the single-lens reflex camera and 
there is not necessarily a method of reducing the error of exposure level based on these error 
characteristics, as a realistic approach While computing the error characteristics of a camera body by 
equalizing the variation in the error produced in a camera body side Since the error characteristics of a 
lens are computed by equalizing the variation in the error produced in a taking-lens side for every class 
of lens, respectively and both error characteristics will be determined according to the combination of 
the class of a camera body and taking lens Even if it amends each exposure control value set up for 
every photography with the error characteristics determined according to the combination of a camera 
body and a taking lens, few errors based on the solid-state difference of a camera will remain like the 
case of the camera of above-mentioned lens one apparatus. 

[0009] Therefore, in the conventional digital camera, since the exposure level of the picture signal 
outputted from CCD 106 is the exposure level of a record image as it is as shown in drawing 1 0 , when 
the above-mentioned error is included in the exposure level of the picture signal outputted from 
CCD 106, the exposure level of a record image serves as overexposure or an exposure undershirt to ideal 
exposure level. 

[0010] This invention is made in view of the above-mentioned technical problem, and offers the digital 
camera which can reduce the error over the ideal exposure level of the exposure level of a record image. 
[0011] 

[Means for Solving the Problem] The photo-electric-conversion means which this invention carries out 
photo electric conversion of the photographic subject light figure to a picture signal, and is incorporated, 
A brightness detection means to detect photographic subject brightness, and the 1st operation means 
which calculates correct exposure level based on the above-mentioned photographic subject brightness. 
The 2nd operation means which the above-mentioned correct exposure level is based and calculates the 
exposure control value of the above-mentioned photo-electric-conversion means, The exposure control 
means which controls the light exposure of the above-mentioned photo-electric-conversion means based 
on the exposure control value computed with the operation means of the above 2nd, The 3rd operation 
means which calculates the exposure level of the picture signal outputted from the above-mentioned 
photo-electric-conversion means, It has the 4th operation means which calculates the amount of 
amendments which amends the error of the above-mentioned correct exposure level and the above- 
mentioned exposure level, and an amendment means to amend the exposure level of the above- 
mentioned picture signal using the above-mentioned amount of amendments (claim 1). 
[0012] According to the above-mentioned configuration, photographic subject brightness is detected by 
the brightness detection means, correct exposure level is computed with the 1st operation means based 
on this detection result, this correct exposure level is based further and the exposure control value of a 
photo-electric-conversion means is computed with the 2nd operation means. And based on this exposure 
control value, the light exposure of a photo-electric-conversion means is controlled by the exposure 
control means, and a photographic subject image is picturized. . 

[0013] The amount of amendments in which the exposure level is computed with the 3rd operation 
means, and the picture signal outputted from a photo-electric-conversion means amends the error of 
exposure level and correct exposure level with the 4th operation means is computed. And the exposure 
level of the picture signal outputted from a photo-electric-conversion means is amended by the 
amendment means using the amount of amendments computed with the 4th operation means. 
[0014] In addition, in the above-mentioned image pick-up equipment, an exposure control means is 
good to constitute from an exposure-time control means which controls the exposure time of a photo- 
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electric-conversion means (claim 2). Moreover, an exposure control means may consist of a quantity of 
light control means which controls the amount of incident light to a photo-electric-conversion means, 
and an exposure-time control means which controls the exposure time of a photo-electric-conversion 
means (claim 3). 

[0015] According to the former configuration, a photographic subject image is picturized by controlling 
the exposure time of a photo-electric-conversion means based on the exposure control value computed 
with the 2nd operation means, moreover, the exposure control value which was computed with the 2nd 
operation means according to the latter configuration - being based - the amount of incident light to a 
photo-electric-conversion means - controlling (for example, the amount of drawing of a diaphragm 
being controlled) - a photographic subject image is picturized by controlling the exposure time of a 
photo-electric-conversion means. 
[0016] 

[Embodiment of the Invention] Drawing 1 is the perspective view showing the appearance of the gestalt 
of 1 operation of the digital camera equipped with the image pick-up equipment concerning this 

invention. 

[0017] The flash plate 5 is formed for the ranging section 4 in which the photometry section 3 to which 
a taking lens 2 is arranged in the front center of abbreviation, and a digital camera 1 detects 
photographic subject brightness in that upper part is formed, and measures photographic subject distance 
on the left of this photometry section 3 in the right of the photometry section 3 again. Moreover, the 
finder object aperture 6 is formed in the left of the ranging section 4. 

[0018] The photometry section 3 has photo detectors, such as SPD, receives the reflected light from a 
photographic subject, and detects the brightness of a photographic subject. Drawing 2 shows the gestalt 
of 1 implementation of the configuration of the photo detector of the* photometry section 3, and nine 
photo detectors sl-s9 are arranged in the shape of [ of 3x3 ] a matrix in the light-receiving side 301. 
Moreover, as the photometry section 3 is shown in drawing 3 , it has the photometry area Al in the 
center section to the photography screen AO, and the reflected light from the photographic subject part 
contained in this photometry area Al is received by nine photo detectors sl-s9, respectively. 
[0019] And if level of the light-receiving signal outputted from photo detectors sl-s9 is set to Bvl, Bv2, 
-Bv9 [v], respectively, the photographic subject brightness BvC used for exposure control will be 
detected by the operation by following the (1) type or (2) types, using such light-receiving level Bvl- 
Bv9. 

[0020] In addition, (1) type carries out the arithmetic average of nine light-receiving level Bvl and Bv2 
and ~Bv9, and the method of detecting this arithmetic average value as photographic subject brightness 
BvC [v] is called average measuring-the strength of the light method. Moreover, (2) types give and 
weight average weight on the light-receiving level Bv5 of the central photo detector s5, and the method 
of detecting this weighted average efficiency as photographic subject brightness BvC [v] is called 
central important measuring-the strength of the light method. 
0021] 

Equation 1] 

Bv= (Vsl + Vs2+'- + Vs9) /9 ( 1 ) 

B v= (Vsl + "'Vs4-f8-Vs5-f Vs6+-Vs9) / I 6 - (2) 

[0022] In addition, with the gestalt of this operation, although nine photometry components al-a9 are 
arranged in the shape of a matrix in the photometry area Al, the number or array pattern of a photometry 
component are not limited to this. 

[0023] The ranging section 4 measures photographic subject distance for example, with an active 
ranging method, has the light emitting device which irradiates infirared light to a photographic subject, 
and the photo detector which receives the reflected light from the photographic subject of this infrared 
light, and detects the distance from a camera to a photographic subject based on the angle of reflection 
in the photographic subject of infirared light. In addition, although the active ranging method is adopted 
as a ranging method, a passive ranging method may be used. 
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[0024] The card slot 7 to which mount/dismount of the memory card 1 1 is carried out is formed in the 
side face of a digital camera 1, and the card fetch carbon button 8 for ejecting the memory card 1 1 with 
which the upper part of this card slot 7 was equipped is formed. When it prints out a photography result, 
the card fetch carbon button 8 is pushed and a memory card 1 1 is removed from a digital camera 1 , and 
the printer which can equip with this memory card 1 1 can be equipped, and it can print out. 
[0025] In addition, the interface of a SCSI cable is prepared in a digital camera 1, and a digital camera 1 
and a printer are connected by the SCSI cable, and image data (data which consist of each pixel data of 
two or more pixels which constitute an image) is transmitted to a printer from a digital camera 1 , and 
you may make it make a photography image print out directly. Moreover, although the memory card of 
PCMCIA conformity is adopted as a record medium of image data with the gestalt of this operation, as 
long as a photography result is memorizable as image data, other record media, such as a hard disk card 
and a mini disc (MD), may be used. 

[0026] Moreover, the shutter carbon button 9 for directing photography is formed in the top-face left end 
section of a digital camera 1 . Although drawing is not shown, the main switch and the finder eyepiece 
aperture are prepared in the tooth back of a digital camera 1 . 

[0027] Furthermore, in the body of a camera, the image sensor 10 is formed in the back location of a 
taking lens 2. The image sensor 10 consists of colors CCD (Charge Coupled Device) of the veneer type 
by which the color filter of R (red), G (green), and B (blue) was prepared in each pixel g by the BEIYA 
method, as shown in drawing 4 . In addition, the color CCD of 3 plate type may constitute an image 
sensor 10. 

[0028] Drawin g 2 is the block block diagram of the digital camera 1 equipped with the image pick-up 
equipment concerning this invention. In this drawing, the same number is given to the same member as 
the member mentioned above. Moreover, the image pick-up equipment concerning this invention 
consists of a taking lens 2, the photometry section 3, an image sensor 10 (henceforth CCD 10), and 
diaphragm 12 - the level amendment section 19 fundamentally. 

[0029] Drawing 12 adjusts the amount of incident light to CCD 10. Although it extracts between a taking 
lens 2 and CCD 10 and 12 is drawn in this drawing, with an actual configuration, it extracts and 12 is 
arranged in a taking lens 2. 

[0030] A/D converter 13 changes into a digital signal the picture signal (analog signal) outputted from 
CCD 10. Moreover, the lens mechanical component 14 controls the drive of a taking lens 2, and 
performs a focus. The lens mechanical component 14 moves a taking lens 2 to a focus location based on 
the control data (data of the amount of drives) inputted from a control section 20, The drawing 
mechanical component 15 extracts and controls the amount of openings of 12. The drawing mechanical 
component 12 sets the amount of openings of diaphragm 12 as the predetermined amount of drawing 
based on the control data (data of the amount of diaphragms) inputted from a control section 20. 
[0031] The timing control section 16 generates the timing pulse of a****** sake for each actuation of 
the A/D conversion of A/D converter 13 in the image pick-up of CCD 10, and the read-out list of a 
picture signal. The timing control section 16 has a reference clock, carries out dividing of this reference 
clock, generates the timing pulse of a predetermined frequency, and inputs it into CCD 10 and A/D 
converter 13, respectively. Moreover, the timing control section 16 generates the timing signal (exposure 
control signal) of initiation/termination of exposure actuation of CCD 10 based on the control signal 
from a control section 20, and inputs it into CCD 10. 

[0032] The image-processing section 17 has digital disposal circuits, such as a black level amendment 
circuit, a white balance circuit, and a gamma correction circuit, and performs predetermined signal 
processing, such as amendment of the black level of the image data outputted from A/D converter 13, 
adjustment of a white balance, and gradation amendment. 

[0033] An image memory 18 consists of RAM (Random Access Memory), and the image data outputted 
from the image-processing section 17 is memorized temporarily. The level amendment section 19 
amends the level of an image pick-up image (image data memorized in the image memory 18). This 
level amendment is amendment of the error over the correct exposure level of the exposure level of the 
photography image resulting from various kinds of error factors, such as a photometry error of the 
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photographic subject brightness in the photometry section 3, a control error of the amount of drawing of 
diaphragm 12, and a control error of the exposure time in CCD 10. The level amendment section 19 
performs level amendment of the image data read from an image memory 1 8 based on the amendment 
gain inputted from a control section 20. In addition, about this level amendment, it mentions later. 
[0034] A control section 20 carries out centralized control of the photography actuation of a digital 
camera 1. It controls the drive of the image-processing section 17, an image memory 18, and the level 
amendment section 19, and controls the record actuation to the memory card 1 1 of an image pick-up 
image w^hile a control section 20 consists of a microcomputer, controls the drive of the photometry 
section 3 mentioned above, the ranging section 4, the lens mechanical component 14, the diaphragm 
mechanical component 15, and the timing control section 16 and controls image pick-up actuation. 
[0035] Moreover, the control section 20 is equipped with the exposure control value operation part 201, 
the exposure level operation part 202, and the amendment gain operation part 203. The exposure control 
value operation part 201 computes an exposure control value (the drawing value Av of diaphragm 12 
[Ev], and exposure time Tv of CCD 10 (time amount equivalent to shutter speed) [Ev]) based on this 
correct exposure level Ev while computing the proper exposure level Ev [Ev] using the photometry data 
inputted from the photometry section 3. The data of the diaphragm value Av computed by the exposure 
control value operation part 201 and the exposure time Tv are outputted to the diaphragm mechanical 
component 15 and the timing control section 16, respectively, and the data of the correct exposure level 
Ev are inputted into the amendment gain operation part 203. 

[0036] Moreover, the exposure level operation part 202 calculates the exposure level AveC of the 
photoed image [v]. The exposure level AveC computed by the exposure level operation 202 is inputted 
into the amendment gain operation part 203. Moreover, the amendment gain operation part 203 
compares the exposure level AveC computed by correct exposure level K [v] (what changed Ev value 
into the electrical-potential-difference value) computed by the exposure control value operation part 
201, and the exposure level operation part 202, and calculates the gain alpha for amending the exposure 
level AveC concerned on the proper amendment level K (=K/AveC). The below-mentioned photography 
control explains this gain alpha. 

[0037] Next, photography actuation of the digital camera 1 concerning this invention is explained 

according to the flow chart shown in drawing 5 . 

[0038] If the shutter carbon button 9 is pushed (it is YES at #1), a control section 20 will drive the 
photometry section 3, and will incorporate photometry data (#2). This photometry data is what carried 
out A/D conversion of the light-receiving signals Bvl-Bv9 outputted from photo detectors sl-s9, and 
A/D conversion of the light-receiving signals Bvl-Bv9 inputted into the control section 20 from the 
photometry section 3 is carried out by the exposure control value operation part 201. 
[0039] Then, in the exposure control value operation part 201, the photographic subject brightness BvC 
is computed by predetermined operation expression (for example, the above (1) thru/or (2) types) using 
the photometry data Bvl-Bv9, and an exposure control value (exposure time Tv of the amounts Av and 
CCD 10 of openings of diaphragm 12) is computed based on this photographic subject brightness BvC 
(#3). 

[0040] In addition, the correct exposure level Ev (= BvC+Sv) [Ev] will be computed from the apex 
value of the photographic subject brightness BvC, and this sensibility Sv, and the exposure control value 
Av [Ev] and Tv [Ev] will be determined using the program diagram in which extracting as this correct 
exposure level Ev and the exposure level Ev set up beforehand, and showing the relation between Av 
and the exposure time Tv, if sensibility equivalent to the film speed in the silver halide film of CCDIO is 
set to Sv [Ev]. 

[0041] Then, after a control section's 20 extracting the data of the computed amount Av of openings, and 
outputting them to a mechanical component 15, extracting them through the drawing mechanical 
component 15 concerned and setting 12 as the predetermined amount Av of openings (#4), it outputs the 
data of the exposure time Tv [a second] to the timing control section 16, and it is ****** (#5) about 
image pick-up actuation of CCDIO. That is, the timing control section 16 makes the charge storage 
(exposure) of CCDIO start to predetermined timing, and when the exposure time Tv passes, it stops the 
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charge storage. 

[0042] Then, after the charge storage of CCD 10 is completed, the timing control section 16 performs 
read-out of the charge which outputted the timing pulse of predetermined frequency to CCD 10 and A/D 
converter 13, and was accumulated in each pixel g (#6). The stored charge (namely, picture signal) read 
from CCD 10 is memorized in an image memory 18 temporarily, after being changed into a digital signal 
(image data) with A/D converter 13 and performing an image processing predetermined in the image- 
processing section 17. 

[0043] Then, a control section 20 computes the gain alpha for exposure level amendment using the 
image data memorized in the image memory 18 (#7). The gain alpha for this exposure level amendment 

is computed according to the operation procedure of drawing 7 . 

[0044] First, the exposure level Aal-Aa9 which the fields al-a9 corresponding to the light-receiving 
field of each photo detectors sl-s9 of the photography image GO are extracted, and represents each fields 
al-a9 with the exposure level operation part 202 as shown in drawing 8 is computed (#21). As shown in 
drawing 9 , in each fields al-a9 The pixel data DRi (h, k) (h= 1,3,- m-1, k= 1, 3, - n-1) of each color 
component of R, G, and B, Since DGi (h, k) (h= 1, 2, ~ m, k= 1, 2, - n, however h+k= odd number) and 
DBi (h, k) (h= 2, 4, - m, k= 2, 4, - n) are contained The exposure level Aai (i= 1,2,- 9) is computed 
as an arithmetic average value Avei of all the pixel data DRi (h, k), DGi (h, k), and DBi (h, k) of each 
color component of R, G, and B which are contained to each field ai (i= 1,2,- 9) shown in following 
the (3) type. 
[0045] 
[Equation 2] 
Aai = Avei 

= C (Dr I (1, 1) +Dr i (1 , 3) +-+Dr i (m-l , n-3) +Dr I (m-1 , n- 1) 
+ (Dg i (1, 2) +Dg i (1 . 4)+-+Dg i (m, n-3)+Dc i (m, n-1) 
+ (Db I (2, 2) +Db i (2. 4)+-+Db i (m, n-2) tDa i (m, n) ]/(ia-n) ( 3 ) 

[0046] In addition, when CCD 10 consists of colors CCD of 3 plate type Since fields al-a9 are extracted 
about the image of those with three sheet, arid each color component, the image of each color 
component of R, G, and B The pixel data DRi (h, k) of each color component of R, G, and B which are 
contained to each field ai. Since DGi (h, k) and DBi (h, k) are nxm individuals, respectively Aai=Avei= 
- [ (DRi(l 1) +DRi(l 2)4- - DRi(m, n)+ (DGi(l 1) +DGi(l 2)+ - DGi(m, n)+ (DBi(l 1) -i-DBi(l 2)+ - 
[ It is set to DBi(m, n)] / 3 (m-n), ]))) 

[0047] Moreover, as the calculation approach of the exposure level Aai, the arithmetic average of the 
pixel data instead of all the pixel data of each color component of R, G, and B extracted at a rate of one 
piece to several pixels may be computed, and the weighted average which attached weight to the color 
component of G may be computed. Or you may make it compute the arithmetic average of all the pixel 
data of the color component of G. 

[0048] Then, the exposure level AveC to all the fields aO of fields al-a9 [v] is computed using nine 
exposure level Avei and Ave2 and -Ave9 (#22). It is computed by following the (4) type and (5) types 
like [ the operation of this exposure level AveC ] the operation expression (1) of the photographic 
subject brightness BvC, and (2). 
[0049] 
[Equation 3] 

AveC=(Avel + Ave2+— + Ave9) /9 - (4) 

AveC=(Avel + -Ave4+8 •Ave5+Ave6+— + Ave9)/ 1 6- (5) 

[0050] Since it extracts based on the photographic subject brightness BvC and a value Av and the 
exposure time Tv are set up when exposure level of an image pick-up image is not expressed and an 
error arises neither in the photometry value of the photometry section 3 nor exposure control of CCD 10 
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nor the throttling control of diaphragm 12 at the time of photography, naturally this exposure level AveC 
serves as AveC=K (correct exposure level). However, it is general for an error to arise with one which 
participates in exposure control in fact of elements, and to become AveC!=K. The gain alpha for 
exposure level amendment shows the signal amplification factor for performing level adjustment of 
exposure level so that it may become with AveC-K in AveC!=K. 

[0051] Therefore, calculation of the exposure level AveC computes the gain alpha for exposure level 
amendment (#23). This gain alpha is computed by alpha=K/AveC. 

[0052] In addition, since the fall of gradation omission or S/N may be invited to the image after 
amendment when the gain alpha for exposure level amendment is too large, when the gain alpha 
computed exceeds the predetermined range, it is good to restrict the set point at the maximum or the 
minimum value of the range concerned. That is, in Thl <=K/AveC<=Th2, in 
alpha=K/AveCK/AveC<Th 1, it is good in alpha=Th lTh2<K/AveC to compute Gain alpha by the 
operation expression of alpha=Th 2. 

[0053] Moreover, when K/AveC is in the minute range delta, it may not be made not to amend exposure 
level substantially as gain alpha= 1. 

[0054] If return and Gain alpha are computed by drawing 6 , a control section 20 will set the gain alpha 
as the level amendment section 19 (#8). Then, it records on a memory card 1 1 one by one, amplifying 
pixel data in read-out (#9) and the level amendment section 19 from an image memory 18, amplifying 
the level of each pixel data by Gain alpha, and performing level amendment (loop formation of #9-#12). 
And after record to the memory card 1 1 of all pixel data is completed (it is YES at #12), photography 
processing is ended, and it returns to step #1 in order to perform the next photography processing. 
[0055] As mentioned above, the exposure level AveC is computed from an image pick-up image. Since 
the level of the pixel data which constitute an image pick-up image from a ratio alpha of this exposure 
level AveC and the correct exposure level K computed based on the photographic subject brightness Bv 
detected by the photometry section 3 (= K/AveC) is amended and the exposure level of an image pick- 
up image was made to be set to correct exposure level Also when an error arises in the photometry value 
of the photometry section 3, exposure control of CCD 10, or the throttling control of diaphragm 12 and 
the exposure level of an image pick-up image differs from correct exposure level, the error is amended, 
and exposure level of an image pick-up image can be made into a correct level. 
[0056] In addition, with the gestalt of the above-mentioned implementation, although the digital camera 
was explained to the example, this invention is not limited to this, can incorporate a still picture using an 
optoelectric transducer, and can apply it to the processors (for example, film picture reproducer which is 
reproduced to CRT etc. or prints the image with which the scanner, the digital copier, or the film was 
photoed on the recording paper) which perform predetermined processing to this still picture widely. 
[0057] 

[Effect of the Invention] In the image pick-up equipment which carries out photo electric conversion of 
this invention ****** and the photographic subject image to a picture signal, and incorporates them as 
explained above So that exposure level may be computed from the picture signal which constitutes an 
image pick-up image, the amount of level amendments may be computed from the correct exposure 
level at the time of controlling this exposure level and image pick-up concerned and the exposure level 
of an image pick-up image may be amended using this amount of level amendments in the bottom Also 
when an error arises in the throttling control and exposure control based on correct exposure level in 
image pick-up control, the error concerned can be amended and the image pick-up image of suitable 
exposure level can be obtained. 



[Translation done.] 
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(57) [S**)] 

CCD 1 0OS5tB#rBWJ1«§iX'Catfi*^'ffi5ill.. c 
CD 1 0*><i>ai:»J§*l5MffiT-^{««^* U 1 8fc 

uKMzmJE-tl fz^<r>y^ ym%% ^ixh. ^LX. 
iiffllT-^'{iW'<;HiIEg|5l 9X'miEM(r)y^ yftiili 

mmx'm.-tt ^ 1 1= i o ssuEsai i^'^^i^t 




6/24/07, EAST Version: 2.1.0.14 



1 

mm. 2 ] mm i iBS8<osfiiijistfcv^T , 

[0001] 

m[zm.^\^xmn^Ltsm.^mzmth hcox-h 
I, 

[00 02] 

[0003] m^cr)r'y^)l-^^ y l 0 OXU. v'-v 7 
i'7ni'ylO3l,zX'0]yV--Xm^sZti^b. TTL 
( through- the-1 ens) M^l-^mttzm^^l 0 2{C 

^mmu 1 0 1 x-mmuyx i o 4 mztmhtirz^ 19 
105 mxit. imcom.±. ^yxmcrtSi-^Tv^ 

) (OmmAvtWt^m'f-XhhCCD (charge C 
oupled Device) 1 0 6coE3tB#raTv (v-vv^'Xf 

a-:^ I ^ 0 1 0 5 0 IBMas 1 1 0 {= J: 0 Bt^OglP 

*(ciss$n/cf*. ^-f sy^^jffli^i 1 HCctocc 
D 1 0 eti^n^'^mvi^zm^thmstzmm^tix 
mmm (m) mhM. ^lx. ccdio6<o 
mmi^ifimiti k . m^c c d i o e *>^.S8[W 

(ii^fl-f ) *^maj$ix. A/D^JSSi OT-Cr^-' 
mizmm9m^io8X'^>v-< h 

mw^i^x'hi^'f: o^-vio9 izm^^tii i a tc^r 



2) !HrSl2000-69356 

2 

[0004] -t^*)*) , ta£JfeOT'^'^';l^;*p< 5 1 0 OT 

«±ccD 1 0 exmmtirzmmm^cou^ii (igaju 

(r)mm^x'(r)nm^j:\^<Mimm^ti^zt^j:< it 
^£hh. c c D 1 0 6 xi§.mixfzmm%ifim-^fi 

X) >i=t^)t)-Yl0 9\iZtm^1XhisWj:'^X\^ 
■5. 

[0005] 

{wmmW:L^otthmm\ tz^x\ TTLsajt 

10 m^im^fZTi^i')\^^^^iZ)i\.^Xii. TTLiJJKSI 

wmmm^iz^'occDp(iiii:^^timimifn 
A<^imi±tx\^i. ^-yx. mmmmmmn 

Lxat . mM^zmmm?m.f,zm-stnmmmi: 

20 ff*)iX-Cl^l>. 

[0006] L*>L. ^^7»tciS56§ix&iAII#tt 

mmmm.iwm^x'm.Ltzt vx^jii^^ym 

[0 007] ^it. -m.\yy:^:>^y<r>i.ol,Z^ ij^yif- 
r^tm\yyXtif^Wizm*^h^h.Xii:^ 

fv>^x(nWh^h'±\z-^\^xmmLm%\.xii< 

mvyX(r>):.%^^\izmtXW<^m.-km.-thZt 
\r^hiiX\^£\\, 

[ 0 0 0 8 ] -li^77>^ ^tCfeV^T t^ibi^ll^fttS: 

iffl^LTfc^. z<mmm}izm'^%n'i:>v'<^)V(rm^ 

40 tit, mmuyxmx'^timm<D^<y"/^i:uyx 
ff)mi.mz^ii^ti¥i^it Lx V yxm^mi.-kwi£, 

X^Xa^. i]:'-yif'.ir ^t^VyX<rmn.<r)Wi-'^h 

^m^^zw^'&%ixhm^<r>m'mm'&^ii:< ^^ff -fS 

t1liELfci:L.Tt, l.^<r>VyX-m<r>i) ^y<^^ 

^bwmzi]:;*. 'y<mwmzm-s<mi^w<mm^ir 
h^b^z-^£h, 

[0 00 9] tafoT, m=.<r)rV^)Vfi^y\Zii\^X 
50 HI OtCS^Ucipt. CCD10 6*»<5ai:^3§iX 
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[0010] :^mii. ±fE»SCit^T^rSa/c to 
[00 11] 

m^mtathmmmm. mmmmzm 

':imiEntiiuKiumm^m i mmn.t . m 

\i:,wzn^mmm.^zm':i%±mM.^m^mf^it^ 

tmifzi^X'hh {mm ) . 
[0012] ±Mmmzxtn$. mmm^m^zx o« 
wmm^m^ti. zmmmzm^^mimn 
mstx-miE^iiii^Kfi^miii^ii. mzzcr>miEntii\^ 
K/]^<Dm-^^t^2mMmx-m^m<r)nmm 
mmm^tii. ^ix. zmmmmzm-:}^m^ 
mm^m'm.^mmcr>^mmimtixmm 

[0013] m^^mmij^i^tiiii^timm^ii.. 

m3<r>m%mX'^miii\y'<>Vi}miii$iX. f^4(0m 

n.^^X'ntii]y^j\^tmsEniiii^^)\^i:<7)^mmiEt 

itifzmEm^m^^xmsE.^mMsL^ixh. 
[ 0 0 1 4 ] ^rfc. ±Mmm.^mizii\.\x. ^mm^ 

^mmm-tti.^^ (ii^JH2) .ttz. ^mm^ 
mi. m^^m'^<r>xwi^^mm-thitm\'m 4o 

mtx'm^Lx{>i:\^{imm3) . * 

Bv= (Vsl + Vs2+-+Vs9) /9 
Bv= (V8l + -Vs4+8'Vs5+Vs6+ 



* [0015] m^mmzxtm. m2mn.^m'n 

mmthztizxmmwmmmtih. trz. m 
mmim. ^2m%^wix%\ii,^fifci^mm 

[00 16] 

mx'hh. 

[0017] ir'J^)Vfi:^ v 1 \i. OTOBS+ifeCJi^ 

vyx2ifmi.'^ty.. ^(nkmzm-m.is.^m^th 

mm'3mm^i\.. zmim3(n-m.\<zm-m& 

-km^-fh WBgl54 ii-.tt^. mm 3 oy^m,z yy-, 
j^i5**igttA>ix-CV^S. ttz. m^UAnim'izyr 

iooi8]mm3iispDm(r)^m^k^i. m 
wm-(^<r>^^k^^txw.9mmsikmti> . 
20 m2ii. mm3(^^ytM'f-<^m^<r>-mmmmt:7jk 

thcnX'. g3tffi3 0 l{c91c7)S3feSi=^sl~s 9i}< 

3x3co-7hO yi'xmziimixx\'^i, tfz. 
953 {i. m3iz^-rxoiz^ mwsAoizMix^^ 

mzm^:r. ij 7 A 1 J W L , C OiJ^x y T A 1 mz-^ 

tti:^mi^mf}^(:>(r>Kmi}^9mmm=f s i~ 

[0 0 19] ^IX. ^3Sl^sl~s9*»4.tfi:>]$iX 
lS^ii^<r)U<f\^k^tl^tLBvl. Bv2, -Bvg 

M t-tht. nmm^zm^ti?>mmj^Bvc 

<i::i^<^cog3t^"<.y^Bvl~Bv92:fflV^•r, fl?i|;e.tfTie 
( 1 ) jC-^ ( 2 ) ^izj:imni>zxmtii^1xh. 
[00 20] ^fc. ( 1 ) 5C{i9JitfOS5feV'<./l'Bvl. 
Bv2, -Bv9kM^t^^m-Hi<r>X'h'0 . HcrtSm'f-H 

m^mmmBvc m t Lxmtathmmms 

^mtWhhl{>cOX'h6. tfz. ( 2 ) sCti^i^iOS 

hmx'h*). Mm.'^^m^w^wmB.Bwz cv] 
t Lxm,-thimi^^m}m^tmhfLh to-c 

[002 1] 



•VsS) / 1 6 



(1) 
(2) 



[ 0 0 2 2 ] ^fc , ^m<nmmx'\i , mitx. y r a i 



^x'o'mw'imm'^-ti>i:><^x\ m-mznLxmv 



[0023] »gi54{i, mniTi'T^ fmrnujiciz^y) ^fc, »:&5':t bxTfrn rmmja^m utv^ 
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[0024] f'Ji'iVii^ V 1 c7)ffl|ffl{C(i;< ^ U X; - H 
[00 253 ^fc, Tv:J';l^;{r^7l{=SCSI^-y 10 

y^t^scsiy~y'/ux'mmiX\M.m, 'f\^i>ivi] 
^m'&<r>mm:\im%.ir-9(mmw^t l-cpcmc 

®mT-:^i: LTlEtlt'^l. tOT'J)n.H\ A-b'r-f 
:^;7;^-H^5-tVX^ ( M D ) ^<?3ffic7)iei|jKflst' 
tJ:V\ 20 
[ 0 0 2 6 ] iiTt. Ti^'^;i^;&^ 5 1 o±1B£JI8SI5fc{i 

m>^%n^thti.^(r^'y^'y^if-.^y9mS'lt:>flX\-^ 

^^yxA-j^tvr^y'f^sim.timyfhiix 

[00 2 7] mzf]^yi^^Hz\i^VyX2(r)m> 

m},zmm=f-\ Qifimt>tix^^i>. wmi-i o 
\t. ia4fcfl^j:dfc. ^^^--mxK . g 

#^<^;i&5-CCD (Charge Coupled Device) t'W 30 

=5:fe. 3«RsC<^;<?9-CCD{cJ:t)«fili 
§^1^1 0 2:flSJi!cLTtJ:v^. 

[ 0 0 2 8 ] ii2(i, immz\^hm.^m.-kmuzir 

i^^ j>>v KD-fu-y '/Wi^X:hh . PHat-isV^ 

2, mm^. m^^io (OT. ccDioti^ 
I.. 

[00 2 9]8'9 12{SCCD10A.i7)Aflt3tJI$-illII5 40 
t-'g.ttfOt'tbS. Hllt'ti, ffi^UyX2i:CCD 1 0 

1 2{i»^i/yX2i*i{ciEi§$fL^, 

[00 30] A/D^MIsl 3«iCCD 1 0*»^>til:'3$ 

i.t<ot'S)^. uyxmm^i 4i,m^i^yx2 
<:ofmi:UmLXMjmMfSiftoij(r)X'h&, uyxm 
8!)g51 4{i$iJffllgP2 0*>^>A^J$ii*®IffllT-^ 
fiWr-^) lcS^#fiBg^^yX2^^m{iStc^ttl$ 
-liri.. 5lim 1 2c7)^P«S:^Jffll-ri>t 50 



!|tPj32000-693 56 

6 

fJffllT-^ (^OS^Ot-:^') ^zm^^m 1 2«0|*]P 

[003 1 ] 9^iyy%m^i ei,i. ccd i ooti 

fiiatXB^fi^iOi^aiMt^tlA/D^^mSIl 30A/D 

^^co^m^i'f^h-ttzibffi^^ ^yy/'^ivx^m.-t 

5i)<0T*)&. ^''fSy/iSiJ«lia516{iffi?ti^'n-y^'S: 
*y^^yNVi/;^5r4fi£L. -?-ti-fiiCCD i OtA/D^ 

msi3t{cA:»j-ri.. tt^. ^^iymwsi\6\i 
mmm2 oi}^hmmm^^zm^\^xccD i on^^ 
mmm'k/micr)^Aiyym^ (^mmm^) ^ 
±^L, ccDi oi;A:>]-ri.. 
[0032] mmmm 1 7{iii^'<7PffliiEiHii». 

A/DSmi3*>^>ai:^2iiSa«T-:?(0MW' 
'^vKOffiGE. Jl^^-f h^N'5>';^<OiIS2!W/|i§ilWiiE^<0 

[0033] Mi&^t^) 1 8(iR AM (Random Access 
Memory) *>^>^:0. BffimSBl 7*><otti:/3$ilSii® 

9{iffiMa (sim^^'j 1 8t.ztm-^ixfzm^T- 
^) (ox^^iv^mE-rh^^crtX'hh, :i<r>vKjvwii£. 
{i. S!i3Ka53-c'<^ift^(ii!»i«offl5e^. mi 2m. 

^m.mmw<mxf-cc^ 1 ot'^oji3KB$^c7)$ijfflii^i^ 

951 9mvm2<^ifit>x-})^fihm.yA y^s-r^v^ 

I.. 

[0034] mm2 Q\tri>9)Vti:^ 5 1 (Otft^iif^ 
■k%A^W^-th^^(nX'hh. $Wa52 0«iv>f 2?Q3y 
fa-^*>^>^0. ±aiL?tilj3KSI53, «g|54. Vy 

1 4 . my)mm> 1 5at/f:J''f s y /jii^igB i 

6 (r>mmmmLxwmmvmth 1 1 1 , B<a 
«iagi5 1 7 , B«>^ 'J 1 9,m^'<^)vmsM i 9<7)|b 

il2:i6iJ«LT|gfRBffi«0^tU^~Hl 1 '\<Oie«iiiif^ 
[ 0 0 3 5 ] tfc, ffiiJPSI52 0{iSStti«iJW(iM3i:SI52 0 

1 , llai^'<;^^Sfltg|52 0 2mmiEy^ ymM-iSi2 o 

3g:m-CV^|,. SaiSiJ1iWiii31Cgl52 0 l{ij|!Btg|53*> 
4> A^} $ ^1 5 i!]5tT - ^ ^ ffl V jSIE^SStfi U"</P E v 

m-^mmmm (mi 2<^)K'9fflAv cevd tec 

D 1 OOlgWa (i^+-y:5'xe-h'tfflS-r«.WB^) 

2 oix-nta^tiizmmAwRx/m^^TwcoT- 
^li^tL^'ixmmmu ist^-^^ ymmu i e t 
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mm2 0 3iZXi}^ill. 
[ 0 0 3 6 ] nti!,l^^fmm2 0 2iim^ti 

-tiim<osasu"^;i^Avec cv] ^mn-t^h<r)X'h^, 

IStUU'<;u?aS2 0 2t■•s:ai§i^!^wlgtii^'</^Aveai 

ymn^2 0 3immmmmm^2 o i x-ntm^tu-c 

CO) tSia3W'<;l'?1l»:gi52 0 2T-Kai$fL/::lli±!W'</l' 
AveCtSrJrbKL. ifSSSa;W'<>'^AveC2rjiiE1iIL-'< 
/PKtffiI-rSAv:a6<0^'>f ( = K/AveC) SriH© 

mx-mm-ti. 

[0037] mz, ^m^zmri^^il^A^ 7 1 m 

[0038] i^^-v:?^^^y9m^tlht (#lt'Y 
E S ) . mm 2 0 {iSSBtSB 3 LT jUjtr- ^ 
moatf (#2) , iC0il3feT-^{iS3KS^sl-s 
9 *>^> tb^) $m.S5tft-^B vl~B v9$: A/D^m Lfz 
tot\ iJ^tgi53*»4>$iJ1JPg|52 OtcA:^3SiX7^v:'g7tft-^ 
Bvl~Bv9J4l5tii«lJ8PII«3ta52 0 lTA/DS:«iS*l 
I.. 

[0039] igv^-c. ssai®jffli(i?assi52 0 1 ^C^j^^ 

{f±ie { 1 ) { 2 ) 5t) (cJ: i9fiS^«JSI^BvC*<»: 

1 2 c7)P,aP JlA V t C C D 1 0 <7)JS3tB#raT v ) *>'ftj±i 
(#3) . 

[004 0] ^fc, SSffiSlffllffiAv CEvD . Tv CEv] 
{±. C C D 1 00^*37 -f /l-jUtCfcttl. 7 ^l^AiSi^tC 
ffiS-ri.jS«^Sv CEvD i:tl.i:. *![;?*)BijKBvC<7) 

( = BvC+Sv) CEv] *is:fii§ii, dtfoaiEfStlJW'^ 

SW^Tv tOMfSSrS^-f ra^^9A|«llt i&fflV^T 

Aai = Avei 



* ioo4i]m^-^x. Mmm2oimiiiLtzmo&Av 
(Df-:^mmmui siztntiL. Mmmm^i 
5i:iYixm i2mmmn&Awi,zm'^itz^k 
(#4) . nmmy cs-o <r>T-9ii'^ ^ym 

ffligp 1 6 tcai:>] LT c c D 1 0 cotiMf^^ i5-r ( # 
5) . t=5:*)*>, :5"f S^nWl 6(M^c7):J'>f S 
y^T'CCD 1 Ocom<f^S (S83t) SSJt 

i^PaiT V ti<& ifzm}kX'^cofgnmmiw±^^i . 
[oo42]ggv^T, ccDio (^wMmmmiti 

10 t . rJ'^f 5 ymm 1 6(4CC D 1 024tXA/D5S:«l 

msizwrn^tifzWRcommt^fyd (#6) . ccd 

BMaasi 7t'Bfr^<7)H^3!!ia*iff;b*i;t 

B^^^'j 1 8c-B$, ieii^ni.. 
[ 0 0 4 3 1 i^c^T . mmn2 0 {iH{K>^ 'J 1 stcie 

aSrKtBI-l. (#7) . :L<7yn&VK)vms.m(r>y^ y 
20 a{4, ll7<0^aa[^)iCt«oTSLtU$ni., 

[0044] t-f. n\!&l^^vm%U202X\ 118 
J: 3 . WSmm 0 c7)#S3t§g^ s 1~ s 

mmznmi-hmia.\^awm\i!>^ix. #«Mai~ 

a9$rft^-r-5liaiP"</PAal-Aa9*5maj$<t& (# 
2 1 ) <, #^i|Sal~a9{C{4, @9(C^-rJ; R. 
G, B(7)#fefig^>c7)B^T-^DRi(h.k) (h=1.3.-iii- 

1. k=l,3.-n-l) . Dfli(h,k) (h=l,2.-ni. k=1.2.- 
n. <IL. h + k=^) . DBi(h,k) (h=2.4.-in. k= 
2,4.-n) *^■tS:^^TV^|,COt^ SSttiK-'l'Aai (i=l. 

30 2.-9) (4, 0iJ;tJrFie ( 3 ) sCt jKt=S-«J^ a i (i=l. 

2. -9) tir^nSR. G. BO«-feJi!t^O^B§ilT- 
:^'DRi(h,k), DGi(h,k). DBi(h,k)<0#*i61^^ilAvei 

[0045] 



= C(DRi(l.l)+DR,(l,3)+-+D8i(iD-l,n-3)+DR,{m-l.n-l) 
+ (Do i ( 1 . 2) f Dg i ( 1 . 4) + • • • +Dg i (m, n-3) +Dc 1 (m, n- 1 ) 
+ (Db i (2, 2) +Db i (2. 4)+-+Db i (m, n-2) tDs i (m. n) V (m-n) • 



(3) 



[0046] ^fc. CCD 1 0*<31S^CO;<?7-CCD $5$+(Dfli (l.D+Dci (1.2)+-Doi (m.n) 



X-m^^ixX^^h^-^ii. R, G. BO^-fefife^cOa^ 
*53ti!:S)0. #m^<0BffitCOV%T^iSal~a9*% 
^^iXh<r)X\ ^W.Wia.nz^tiXhR, G, B(7)#fe 
fi)i:>i-«iiS7-'-^'DRi<h.k). DGi(h.k). DBi(h.k){4 

fL n X mmX'hti}^h , 
Aai = Avei 

= C(DRi(l,l)+DRi(l,2)+-DRi(m,n) 



+(DBi (l.D+DBi (1.2)+-DBi (m.n) ] /Bdn-n) 

[0047] SSaiW'<;i'Aaicos:tii:^fti:LT 
{4. R. G, Bco#fe^4J-<O^Bfg7-'-:J'X'(4=5r<. 

mmz 1 iKosij^-cisaj L/tasr-^' ®[ 

ai LT t J: < , Gcofei£^(ca;^^#ttyiSDa¥i^^W 
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[0 04 8] i^V->?. 91ic7)SiajU-'<;UAvel. Ave2. 
UKj\^AveC M **Kti}$iXl. (#2 2). ZCOntHU 

^i^Avec<7)m%i>WMwm&Bvmm»^ ( i ) . * 

AveC=(Avel+Ave2+- + Ave9) /9 
AveC=(Avel + -"Ave4+ 8 •Ave5+Ave6+ 



[0049] 
[^3] 



• + Ave9)/1 6- 



(4) 

(5) 



[0050] C:<7)||tt}K;l/AveC(ifflfiaB^<7)ISiii^ 

CD 1 o<r>mMmm 1 2(nwtmm^zmmi^^t lo 

veC=K (jiiEasajW''<;w) t=5:l.. t*'t. Hl^Cti 
StBHiiJffll t M^-r !> V ^■f^^*^^7)g^t-iS||^<i t . A ve 
C:!^Kt'5:'g.03!)^'-^S-C'J)l., StHK/l^fflEffltoy-f 
yati, AveC*K<7)^^(CAveC=Kt^l>J;dtcStil 

[0051 ] t«-5-C. lltbU"<^l-AveCAmai$ni) 
(#2 3) . C<7)y^ya{J« = K/Ave(rCjraiSn 

I.. 

[ 0 0 5 2 ] =5:*!, llttlK;HiiEffl«0>-''f y a*^';';:^ 

ThlgK/AveC^Th2<7)^-^. a = K/AveC 
K/AveC<ThlcOJ®-^. a=Thl 

Th2<K/AveC«0J®-&. a=Th2 30 

[ 0 0 5 3 ] ¥./AveZi3m'hW^d^X'hh^ 
■0t. irM = 1 fc LTllM«KcS8lli^'^yK7)ffiiESr^T 

[0 0 54] ll6tcK0, y-fya^mai^ix&i:, fBi| 

(#8) . ^i^-C. M^^'J IS;^^^,!*?^-:?^:^? 
tUL (#9) . U'<;miESI519T#H3gT-:J'<OW'^ 

- K 1 1 i,ztm. imt& ( # 9~# 1 2«;u-r ) . 40 

^LX. ^XeDmm'f—}'CO?(=i:0^-Vl l^<7)mi 

*<*5T^i. t ( # 1 2t'YE s ) , m^mmn^ji. 

[0055] ±iec7)<l: a (c. fflmBft*»^>EaiU-'<^I^A 
veC^gtttlL, Z<DmtiiUOi'AyeCtmim3izX*)m 

'<;l/K i: coit^ « ( = K/ A veC ) T-afiliiffi S:<SB£-r 

TKfii^ccD 1 oco^mm'^m 1 2i7)gji9®jp(ciSi85o 



^j:'of^^i,zh^(^mmmiE^ti. mmmmtaiy 
[ 0 0 5 6 ] ^fc. itmmmmx'ii. T'j^ii^^^ 
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